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Sir: 

PRELIMINARY AMENDMENT 

Prior to examination, please amend the above-identified application as follows: 
IN THE SPECIFICATION 


Please amend the specification as follows: 

Page 1 , after the title, insert the following new paragraph, section headings, and 
subheading as follows: 

-CROSS REFERENCE TO RELATED APPLICATIONS 
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This application is a national phase application based on PCT/IB01/00544, filed 

April 2, 2001 , and claims the priority of Italian patent application no, TO2000A000333, 

filed April 7, 2000. 

BACKGROUND OF THE INVENTION 

Field of the Invention --. 

Page 1, before line 5, add the following new subheading: 

- DESCRIPTION OF THE RELATED ART - 
Page 3, before line 4, add the following new section heading: 

- SUMMARY OF THE INVENTION -. 
Page 6, before line 23, add the following new section heading: 
- BRIEF DESCRIPTION OF THE DRAWINGS - 
Page 7, before line 5, add the following new section heading: 

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT - 

IN THE CLAIMS: 


Please cancel now pending claims 1-21 without prejudice or disclaimer and 
substitute new claims 22-47 therefor as follows: 

22. (New) A dialysis machine comprising: 

a filter having a blood compartment and a dialysis liquid compartment separated 
by a semi-permeable membrane; 

an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 
blood compartment and a venous pipe connected to an outlet of the blood 
compartment; 
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a dialysis liquid circuit having a supply pipe connected to an inlet of the dialysis 

iquid compartment and a drain pipe connected to an outlet of the dialysis liquid 

compartment; 

an infusion circuit having a pre-dilution pipe connected to the arterial pipe and a 
post-dilution pipe connected to the venous pipe; 

means for varying the flow of an infusion liquid in the pre-dilution pipe and in the 
post-dilution pipe , and 

control means for controlling the flow varying means so that the flow of the 
infusion liquid in the pre-dilution pipe and the post-dilution pipe matches a determined 
sequence. 

23. (New) The dialysis machine according to claim 22, wherein the control 
means comprises means for determining the infusion sequence from at least one 
characteristic value (FF, TMPave, Kjf) correlated with concentration of the blood (Ce) 
and/or filtration efficiency of the filter. 

24. (New) The dialysis machine according to claim 23, wherein the control 
means comprises means for comparing the characteristic value (FF, TMPave. Kuf) with 
a series of intervals (ll...x, ITl...x. IKi...x). each interval (li...x, ITi...x, IKi...x) being 
associated with at least a predetermined control signal (S, G, H, L). 

25. (New) The dialysis machine according to claim 24, wherein the infusion 
varying means comprises a valve means for alternately occluding the pre-dilution pipe 
and the post-dilution pipe, and in that the predetermined control signal (G) defines a 
sequence for opening and closing the valve means. 
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26. (New) The dialysis machine according to claim 24, wherein the infusion 
varying means comprises an infusion pump for circulating the infusion liquid, and in that 
the predetermined control signal (L) is for regulating the flow rate (IR) of liquid 
generated by the infusion pump. 

27. (New) The dialysis machine according to claim 24, further comprising an 
ultrafiltration pump for causing ultrafiltration of plasma water through the membrane of 
the filter, and wherein the predetermined control signal (S) is for regulating the flow rate 
(UFR) of liquid generated by the ultrafiltration pump. 

28. (New) A dialysis machine according to claim 24, further comprising a 
bubble trap connected to the arterial pipe and a bubble trap connected to the venous 
pipe and means for injecting or withdrawing air into/from the bubble traps so as to adjust 
the level of liquid therein, and wherein the predetermined control signal (S) is for 
controlling the means for injecting or withdrawing air into/from the bubble traps. 

29. (New) A dialysis machine according to claim 23, further comprising: 
means for determining an ultrafiltration flow rate (UFR) of plasma water through 

the membrane of the filter; 

means for determining the haematocrit (Hct) at the inlet of the filter, and 

means for calculating the characteristic value as a filtration factor (FF) equal to 

UFR/[Qb(1-Hct)]. 

30. (New) A dialysis machine according to claim 29, wherein the means for 
determining the haematocrit (Hct) comprises means for determining the haemoglobin 
concentration at the inlet of the filter and means for dividing the haemoglobin 
concentration by a constant coefficient. 
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31 . (New) A dialysis machine according to clainn 23, further comprising: 
means for measuring the blood pressure values (Pbo, Pbi) at the inlet and at the 

outlet of the blood compartment of the filter; 

means for measuring the dialysis liquid pressure values (Pdi, Pdo) at the inlet 
and at the outlet of the dialysis liquid compartment of the filter; 

means for calculating an inlet transmembrane pressure value (TMPj) as the 
difference between the pressure value (Pbi) at the inlet of the blood compartment and 
the pressure value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
transmembrane pressure value (TMPq) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

means for calculating the characteristic value as a mean transmembrane 
pressure value (TMPave) equal to [TMPi-TMPo]/2. 

32. (New) A dialysis machine according to claim 31 , further comprising: 
means for determining an ultrafiltration flow rate (UFR) of plasma water through 

the membrane of the filter; and 

means for calculating the characteristic value as an actual permeability (Kyf) 
equal to the ratio between the ultrafiltration flow rate (UFR) and the mean 
transmembrane pressure value (TMPave)- 


a filter having a blood compartment and a dialysis liquid compartment separated 
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an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 

blood compartnnent and a venous pipe connected to an outlet of the blood 

compartment; 

a dialysis liquid circuit having a supply pipe connected to an inlet of the dialysis 
liquid compartment and a drain pipe connected to an outlet of the dialysis liquid 
compartment; 

an infusion circuit having a main pipe which forks into a pre-dilution pipe 
connected to the arterial pipe and a post-dilution pipe connected to the venous pipe; 

a valve set arranged downstream from the fork on the pre-dilution and post- 
dilution pipes; 

an infusion pump on the main pipe supplying a flow IR; and 
a control unit operating the infusion pump, for causing a variation of the infusion 
flow rate, and acting upon the valve set, for causing a particular distribution of the flow 
of the infusion liquid in the pre-dilution pipe and the post-dilution pipe, the flow of the 
infusion liquid in the pre-dilution pipe and the post-dilution pipe being caused to match a 
determined infusion sequence determined from at least one characteristic value (FF, 
TMPave, Kyf) correlated with a concentration of the blood (Ce) and/or a filtration 
efficiency of the filter. 

34. (New) A dialysis machine comprising: 

a filter having a blood compartment and a dialysis liquid compartment separated 
by a semi-permeable membrane; 
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an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 

blood connpartnnent and a venous pipe connected to an outlet of the blood 

compart nrient; 

a dialysis liquid circuit having a supply pipe connected to an inlet of the dialysis 
liquid connpartment and a drain pipe connected to an outlet of the dialysis liquid 
connpartment; 

an infusion circuit having a main pipe which forks into a pre-dilution pipe 
connected to the arterial pipe and a post-dilution pipe connected to the venous pipe; 

a valve set arranged downstream from the fork on the pre-dilution and post- 
dilution pipes; 

an infusion pump on the main pipe supplying a flow IR; 

a bubble trap connected to the arterial pipe and a bubble trap connected to the 
venous pipe; 

a compressed air line comprising a main pipe which forks into two secondary 
pipes and , respectively connected to the arterial and venous bubble traps; 

a valve set arranged at the connection between the main and secondary air 
pipes; and 

a control unit 

determining at least one characteristic value (FF, TMPave. Kuf) correlated 
with a concentration of the blood (Ce) and/or a filtration efficiency of the 
filter, 
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comparing the characteristic value (FF, TMPave» Kuf) with a series of 

intervals (ll...x. ITi...x, IKi...x). each interval (ll...x, ITi...x, IKi...x) being 

associated with corresponding values of respective control signals (S, G, 

H, L), 

ascribing defined values to the corresponding output signals (G, H, S and 
L) for operating, respectively, the valve sets, the ultrafiltration pump, and 
the infusion pump, 

operating the infusion pump with output signal(L), for causing a variation of 
the infusion flow rate, 

acting upon the valve set with output signal(G), for causing a particular 
distribution of the flow of the infusion liquid in the pre-dilution pipe and the 
post-dilution pipe, 

acting on pump with output signal(S), for causing a variation of ultrafiltrtion 
flow rate UFR, and 

adjusting the valve set with output signal (H) to change an amount of air 
inside the bubble traps. 

35. (New) A dialysis machine according to claim 34, comprising: 

a haemoconcentration sensor at the inlet of the filter for producing a 
haemoconcentration signal CE, the control unit calculating haematocrit (Hct) at the inlet 
of the filter and the characteristic value as a filtration factor (FF) equal to UFR/[Qb(1- 
Hct)], where(UFR)is a set ultrafiltration flow rate of plasma water through the membrane 
of the filter. 

36. (New) A dialysis machine according to one of the claim 34, comprising: 
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sensors for measuring the blood pressure values (Pbo. Pbi) at the inlet and at the 
outlet of the blood compartment of the filter; and 

sensors for measuring the dialysis liquid pressure values (Pdi, Pdo) at the inlet 
and at the outlet of the dialysis liquid compartment of the filter; 

the control unit calculating an inlet transmembrane pressure value (TMPj) as the 
difference between the pressure value (Pbi) at the inlet of the blood compartment and 
the pressure value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
ransmembrane pressure value (TMPq) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

the control unit calculating the characteristic value as a mean transmembrane 
pressure value (TMPave) equal to [TMPi-TMPo]/2. 

37. (New) A dialysis machine according to claim 34, wherein the control unit 
calculates the characteristic value as an actual permeability (Kuf) equal to the ratio 
between the set ultrafiltration flow rate (UFR) and the mean transmembrane pressure 
value (TMPave)- 

38. (New) A method for infusing an infusion liquid in an extracorporeal blood 
circuit of a dialysis liquid machine, the extracorporeal blood circuit having an arterial 
pipe connected to an inlet of a blood compartment of a filter, and a venous pipe 
connected to an outlet of the blood compartment, the filter having a blood compartment 
and a dialysis liquid compartment separated by a semi-permeable membrane, 

comprising the steps of: 
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determining an infusion sequence from at least one characteristic value (FF, 

TMPave. Kyf) correlated with the concentration of the blood (Ce) and/or a filtration 

efficiency of the filter, and 

infusing the infusion solution in either one or both of the arterial pipe and the 
venous pipe in accordance with the determined infusion sequence. 

39. (New) A method according to claim 38, further comprising the step of 
comparing the characteristic value (FF, TMPave» Kyf) with a series of intervals (li...x, 
IT1...X, IKi...x), each interval (ll...x. ITi...x. IKi...x) being associated with at least a 
predetermined control signal (S, G, H, L). 

40. (New) A method according to claim 39, wherein the predetermined control 
signal (G) defines a sequence for opening and closing a valve means arranged for 
alternately occluding a pre-dilution infusion pipe connected to the arterial line and a 
post-dilution infusion pipe connected to the venous line. 

41 . (New) A method according to claim 39, wherein the predetermined control 
signal (L) is for regulating the flow rate (IR) of liquid generated by an infusion pump for 
circulating the infusion liquid. 

42. (New) A method according to claim 39, wherein the predetermined control 
signal (S) is for regulating the flow rate (UFR) of liquid generated by a ultrafiltration 
pump for causing ultrafiltration of plasma water through the membrane of the filter. 

43. (New) A method according to claim 39, wherein the predetermined control 
signal (S) is for controlling means for injecting or withdrawing air into/from bubble traps 
respectively connected to the arterial pipe and to the venous pipe. 

44. (New) A method according to claim 38, further comprising the steps of: 
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determining a ultrafiltration flow rate (UFR) of plasma water through the 

membrane of the filter; 

determining the haematocrit (Hct) at the inlet of the filter, and 

calculating the characteristic value as a filtration factor (FF) equal to UFR/[Qb(1- 

Hct)]. 

45. (New) A method according to claim 44, wherein the step of determining 
the haematocrit (Hct) comprises the step of determining the haemoglobin concentration 
at the inlet of the filter and the step of dividing the haemoglobin concentration by a 
constant coefficient. 

46. (New) A method according to claim 38, further comprising the steps of: 
measuring the blood pressure values (Pbo, Pbi) at the inlet and at the outlet of 

the blood compartment of the filter; 

measuring the dialysis liquid pressure values (Pdi, Pdo) at the inlet and at the 
outlet of the dialysis liquid compartment of the filter; 

calculating an inlet transmembrane pressure value (TMPi) as the difference 
between the pressure value (Pbi) at the inlet of the blood compartment and the pressure 
value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
transmembrane pressure value (TMPq) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

calculating the characteristic value as a mean transmembrane pressure value 
(TMPave) equal to [TMPi-TMPo]/2. 
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47. (New) A method according to claim 46, further comprising the steps of: 

determining a ultrafiltration flow rate (UFR) of plasma water through the 

membrane of the filter; and 

calculating the characteristic value as an actual permeability (Kyf) equal to the 

ratio between the ultrafiltration flow rate (UFR) and the mean transmembrane pressure 

value (TMPave)- 

IN THE ABSTRACT 
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Add new page 24 after the claims, adding the following ABSTRACT OF THE 
DISCLOSURE. A new separate page 24 is enclosed. 

- ABSTRACT OF THE DISCLOSURE 
A dialysis machine having 

an extracorporeal blood circuit having an arterial pipe and a venous pipe 
respectively connected to an inlet and an outlet of a blood compartment of a filter having 
a blood compartment and a dialysis liquid compartment separated by a semi-permeable 
membrane; 

means for determining a sequence of infusion of a liquid in the extracorporeal 
blood circuit, from at least one characteristic value (FF, TMPave. Kyf) correlated with 
the concentration of the blood (Ce) and/or a filtration efficiency of the filter; and 

means for infusing the infusion solution in the arterial pipe and in the venous pipe 
in accordance with the determined infusion sequence. 
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REMARKS 


By this amendment, section headings have been added to the specification and 
an Abstract of the Disclosure has been added as the last page (page no. 24). The 
separate page for the Abstract of the Disclosure is attached hereto. 

The new claims are submitted in order to eliminate multiple claim dependency 
and to conform them to U.S. practice. No new matter has been introduced by these 
amendments. 

The examiner is respectfully requested to consider the above preliminary 
amendment prior to examination of the application. 

If there are any fees due in connection with the filing of this amendment, please 
charge the fees to Deposit Account No. 06-0916. If a fee is required for an extension of 
time under 37 C.F.R. § 1.136 not accounted for above, such an extension is requested 
and the fee should also be charged to our deposit account. 
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24 

ABSTRACT OF THE DISCLOSURE 

A dialysis machine having 

an extracorporeal blood circuit having an arterial pipe and a venous pipe 
respectively connected to an inlet and an outlet of a blood compartment of a filter 
having a blood compartment and a dialysis liquid compartment separated by a 
semi-permeable membrane; 

means for determining a sequence of infusion of a liquid in the 
extracorporeal blood circuit, from at least one characteristic value (FF, TMPave. 
Kuf) correlated with the concentration of the blood (Ce) and/or a filtration 
efficiency of the filter; and 

means for infusing the infusion solution in the arterial pipe and in the 
venous pipe in accordance with the determined infusion sequence. 
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